Purpose: This study aims to evaluate the association between the functional independence of children after postnatal spinal dysraphism correction and informal caregivers' burden. Design and Methods: This is a cross-sectional study conducted in a child neurosurgery clinic at a University hospital. We included informal caregivers of children between six months and seven-and-a-half years old who were operated on for spinal dysraphism correction due to myelomeningocele. Functional independence was assessed using the Pediatric Evaluation of Disability Inventory (PEDI). Caregivers' burden was assessed through the Caregiver Burden Scale (CBS). Results: Twenty-six caregivers were assessed, all mothers, aged 18-42 years. Five provided child care and engaged in paid work. Regarding functional independence, 23.1% of the children were classified as needing supervision, 23.1% moderate assistance, 42.3% maximal assistance, and 11.5% total assistance. Median value for the overall CBS was 27.0 (22.0-53.0). The mean global CBS score was 1.42 and the mean PEDI score was 1.95. Correlations between PEDI and CBS scores were very close to zero. Conclusions: We found no association between the functional independence of children with myelomeningocele from 0 to 7 years old and the burden of informal caregivers. Practice Implications: The effect of functional independence of children with myelomeningocele may be balanced by the caregivers' resilience so that caregivers' burden is not dependent upon the child's independence.
Introduction
Spina bifida represents up to two thirds of neural tube defects that occur prenatally (Pitkin, 2007) and clinical manifestations depend on the severity of the exposed neurologic elements: spina bifida occulta is generally asymptomatic, while myelomeningocele may cause severe disabilities (Bowman et al., 2009 ). The etiologic mechanisms are not fully understood, but appear to be related to an interaction between genetic and environmental factors, such as folate deficiency and valproic acid exposure (Atta et al., 2016; Copp, Stainer, & Greene, 2013) . Surgical closure should be performed within the first 24 h after birth in order to prevent infection. Recently, fetal surgery has increasingly become an option for spina bifida repair as it may reduce the occurrence of associated hydrocephalus (Adzick et al., 2011) , but it is not yet widely used, especially in developing countries.
Myelomeningocele is a defect in the neural tube closure determining an opened spinal cord covered by meningeal sac (spina bifida cystica) or exposed (spina bifida aperta) (Copp et al., 2015) . It is the most severe type of spina bifida and is responsible for several disabilities and healthcare needs. The disease may present new symptoms and disabilities during the lifetime: motor impairment, urinary and bowel incontinence, scoliosis, chronic pain, and shunt dysfunction in hydrocephalus (Piatt Jr., 2010) . Therefore, patients require a range of healthcare centers, professionals, and technologies. They may have lengthy hospitalizations, a need for physiotherapy, nursing procedures, and a variety of surgical procedures. Therefore, myelomeningocele is of major importance for healthcare providers and health systems (World Health Organization, 2005) .
Myelomeningocele is also a concern for social institutions because of patients' special needs, especially during their education. However, the family faces the greatest challenges. The psychosocial problems occasioned by a dependent family member may distort the entire family functioning (Figueiredo, Sousa, & Gomes, 2016; Rodríguez-Sánchez et Journal of Pediatric Nursing 36 (2017) al., 2011). Moreover, one family member, usually the mother, takes on most of the responsibility for the child's care. They are the informal caregivers. Sometimes the informal caregiver may have neither the formal knowledge for completing technical tasks (like urinary catheterization) nor psychological support (Macedo, da Silva, Paiva, & Ramos, 2015) . Different areas of the caregivers' lives are affected by their caregiver role: social, psychological, and economic domains are radically changed (Rofail, Maguire, Kissner, Colligs, & Abetz-Webb, 2013) . Consequently, symptoms of anxiety and depression are very common among caregivers of children with myelomeningocele and their quality of life may be severely impaired (Malm-Buatsi et al., 2015; Valença, Menezes, Calado, & Cavalcanti, 2012) .
Despite the many studies on the burden on caregivers of children with myelomeningocele, few have tried to understand whether the burden is associated with the degree of functional independence of the children; that is, do independent children place fewer burdens on their caregivers?
Methods

Ethics Statement
The local Institutional Ethics Committee approved the project and all the participants signed the informed consent.
Study Design
This is a descriptive cross-sectional study. It was conducted at the Pediatric Neurosurgery clinic at a major medical school tertiary hospital in Brazil responsible for treating up to 1.5 million people. All patients attending the clinic from March 2015 to February 2016 were selected. Inclusion criteria were patients with repaired myelomeningocele aged 6 months to 7.5 years with informal caregivers who self-reported as the main caregiver without financial support for this role. Exclusion criteria were other neural tube defects (such as cranial meningocele), patients with associated brain malformations other than those expected from myelomeningocele, and caregivers aged younger than 18 years old.
Data Collection
Informal caregivers were asked to answer socio-demographic questions, the Pediatric Evaluation of Disability Inventory (PEDI), and the Caregiver Burden Scale (CBS).
The PEDI assesses children's functional performance (Haley et al., 1992) . We used a Portuguese version, adapted to Brazilian sociocultural characteristics (Mancini, 2005) . This inventory is divided into three parts: assessment of the functional skills of the child, quantity of help the adult gives to the child, assessment of the modifications to the house to enable the child to perform tasks. In this study, we used only the second part. Therefore, we asked caregivers about the children's need for assistance in performing 20 tasks: self-care (8 items, e.g. eating and toileting), mobility (7 items, e.g. chair and toilet transfers), and social function (5 items, e.g. peer play and safety). The answers ranged from independent (5 points), needs supervision, minimal assistance, moderate assistance, and maximal assistance, to total assistance (0 points). In total, scores can range from 0 to 100.
The CBS instrument was translated into Portuguese and validated for Brazil (Medeiros, Ferraz, Quaresma, & Menezes, 1998) . It has 22 questions divided in five domains: general strain (e.g. Do you find yourself facing purely practical problems in the care of your relative that you think are difficult to solve?), isolation (e.g. Do you avoid inviting friends and acquaintances home because of your relative's problem?), disappointment (e.g. Have you a feeling that life has treated you unfairly?), emotional involvement (e.g. Are you sometimes ashamed of your relative's behaviour?), and environment (Does the physical environment make it troublesome for you taking care of your relative?). Answers range from never (1), rarely (2), sometimes (3) to often (4). Caregivers with a CBS score higher than 44 were considered overburdened.
Cronbach alpha was used to assess internal reliability of the instruments. In this sample, α = 0.98 for the PEDI II and 0.88 for the CBS.
Statistical Analysis
For statistical purposes, we considered type I and II errors of 0.05 and 0.10, respectively, without potential confounders. We assumed that the relationship between the scores of the CBS and PEDI is a direct linear correlation with a value of 0.6. We determined the necessary sample size to be 26 children from 26 informal caregivers. To test the relationship between the scores from CBS and PEDI we used the Spearman correlation. Values were considered statistically different when p b 0.05. The Statistical Package for Social Sciences (SPSS version 15.0) was used to perform the analyses.
Results
We included 26 informal caregivers of 26 children. All caregivers were the mothers of the children. Their median age was 29 years. Twenty-one (81%) did not have paid work. Among the children, 76% (16) were female and the median age was 2.6 years. Table 1 summarizes the demographic data. Regarding functional independence, 23.1% (6) were classified as needing supervision, 23.1% (6) moderate assistance, 42.3% (11) maximal assistance, and 11.5% (3) total assistance.
On the PEDI II, median global dependence score was 28; for self-care, the median score was 10 (0.0-40.0); for mobility it was 7 (0.0-35.0), and for social function it was 11.5 (0.0-25.0). Table 2 shows the profile of the sample according to the child's dependence (measured by the PEDI II) and caregiver burden (measured by the CBS). Dependence on the caregiver is greatest in the mobility domain, with an average of 1.72 for each question (CI 0.98-2.46) and lowest in the social function, with an average of 2.48 (CI: 1.78-3.19). Median value for the overall CBS was 27.0 (22.0-53.0), for general tension it was 10.0 (8.0-21.0), for isolation 3.0 (3.0-12.0), for disappointment 6.0 (5.0-14.0), for emotional involvement 3.0 (3.0-6.0), and for environment 5.0 (3.0-11.0). Analyzing the mean score for each question (see Table 2 ), the environment domain showed the greatest burden, with a mean of 1.73 (CI 1.42-2.04) and the emotional involvement domain the lowest burden, with a mean of 1.12 (CI 1.0-1.23). Table 3 shows that the caregiver burden is not dependent upon the functional dependence of the child, as the p-value was higher than 0.05 in all tested correlations with correlations very close to zero. Also, a Spearman correlation was performed to test potential confounders such as the children's age, but the relations were not significant.
Discussion
Children with myelomeningocele were cared for by their mothers, corroborating the literature documenting that mothers continue to be the primary caregivers (Figueiredo et al., 2016; Macedo et al., 2015; Rofail et al., 2013; Valença et al., 2012) . In a recent review, mothers were the primary caregivers (up to 100% in samples varying from 15 to 787 caregivers) (Macedo et al., 2015) .
We found that 81% of mothers had a partner. Findings are inconsistent pertaining to the impact of partner support on the caregiver's burden of care. (Holmbeck & Devine, 2010 ). An American study, which included 84 caregivers of children and young people with spina bifida, showed higher scores of anxiety and depression among mothers with a partner (Malm-Buatsi et al., 2015) . Another Brazilian study that assessed the burden of 43 caregivers of children and adolescents with myelomeningocele also showed higher burden scores in those who were living with a partner (Valença et al., 2012) . However, Rofail et al. (2013) conducted a phenomenological analysis of 25 articles from 1976 to 2010 and concluded that having a partner might be beneficial for coping with the disease and sharing care. Furthermore, we need to consider the relationship of the parents before the child's birth and the ability to develop resilient care. Future studies should assess whether caregivers with family support experience less burden. It should be considered that not only the partner but also a grandmother could play an important role.
In our study, 81% of the mothers did not have paid work, and were dedicated exclusively to child care and other activities of home and family. These data are similar to other studies (Figueiredo et al., 2016; Macedo et al., 2015; Rofail et al., 2013; Valença et al., 2012) . The lack of a support system for caregivers who need to give up paid work in order to care for the child is one of the health system's weaknesses (Neves, Pietrovski, & Claudino, 2015) and is still a neglected topic.
Regarding the burden perceived by the caregiver, we found that 7.6% of caregivers were overburdened based their CBS score. The overall average score was 1.42 and scores were highest in the domains of environment (1.73) and general tension (1.5). Our research corroborates a Brazilian study (Valença et al., 2012) , which considered caregivers of children from 0 to 15 years, and identified a global CBS average of 2.2, with higher burden scores in the fields general tension and environment (2.5 and 2.6. respectively). The scores were higher in caregivers of children aged 0-15 years, signaling the importance of action to minimize the burden on these families shortly after birth. In both studies caregivers acknowledged difficulties regarding the environmental accessibility (e.g. to take a bus or to climb stairs with their children). Regarding general tension, they identified the deprivation of their private life, which resulted in their feelings of fatigue and health problems.
Although the children in the study presented high levels of dependence on the caregiver, predominantly full and maximum assistance, we found no association between the level of dependency and the burden on the caregiver. One possible explanation is the median age of the children (2.6 years old). In this age group, children are dependent on their parents in both the presence and absence of chronic health conditions. Many children do not yet attend school and have few social activities. Research that examined caregivers of children with cerebral palsy found that the burden on caregivers of children with less motor impairment was higher than for the most seriously impaired children. The authors believe that a likely explanation may be that children with milder impairments have greater independence and participation in social life than children with severe impairments. Their participation in social life may not meet their expectations, thereby causing frustration. (Camargos, Lacerda, Viana, Pinto, & Fonseca, 2009) .
Caregivers, while playing a key role, are often considered as the child's parents, and are not recognized as people who are going through a process of suffering and who need technical and emotional preparedness to exercise care. It is important to include the family in the care plans, to share their knowledge and to teach them some necessary skills. In this way, parents may feel more confident in the role of caregivers. This care guidance promotes family and caregiver empowerment to those who are active in the child's care (Amador, Gomes, Reichert, & Collet, 2013) . Hospitals and healthcare institutions should provide an important public policy initiative with specific attention to caregivers, identifying the risk factors for their health and taking action to identify and minimize their burden. Finally, the availability of an adapted and validated instrument for the language of interest was vital in selecting this assessment tool, but the instrument deserves greater attention. The CBS has been used to assess burden among caregivers of children with chronic diseases, but it is recommended for caregivers in general (adults, seniors, children, and adolescents). In addition, it is quite difficult for a mother or caregiver to indicate explicitly that their children cause them to feel burdened. This makes the responses on the CBS more subjective.
Practice Implications
We recommend carrying out studies with other methodological designs. Moreover, we recommend the development, adaptation, and validation of a specific instrument for evaluating the burden of caregivers with dependent children. The resilience of informal caregivers of children with chronic diseases is an interesting area of research.
Conclusions
In conclusion, the children in our study presented high levels of dependence on the caregiver (predominantly full and maximum assistance), but only 7.6% of caregivers were overburdened based their CBS score. We found no association between the functional independence of children with myelomeningocele from 0 to 7 years old and the burden of informal caregivers. These results may be explained by the low median age of the children in this sample and by the difficulty for caregivers to indicate that their children cause them to feel burdened. It will be valuable to continue with studies with parents of older children.
